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DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumenoBanue o0pa3zoBare/ibHOI nporpamMmmbl . TeriocHad:xeHue U TeNJOTEXHUYECKOe 000py10BaHue
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuyeHus: 3aouHas

PabGouyasi nporpaMmma IuCUUIIMHBI

TEIIJIOMACCOOBMEH
BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/iLHOM OGs3aTenpnast
NMPOrpaMMbl:
Ne qucHMIUIMHBI 10 y4eOHOMY B1.0.03.04
TJIAHY:

6 cemecTp - 4;
7 cemecTp - 4;
BCero - 8

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

6 cemecTp - 8 yacos;
Jlekuuu 7 cemecTp - 8 yacos;
Bcero - 16 yacos

6 cemecTp - 8 yacos;
IIpakTnyeckue 3aHATHSA 7 cemecTp - 8 yacos;
Bcero - 16 yacos

JlaGopaTopHble padoThI He Mpe1yCMOTPeHO Y4eOHbIM IJIaHOM

6 cemecTp - 2 yaca;
KoncyabTanuu 7 cemecTp - 2 yaca;
Bcero - 4 yaca

6 cemecTp - 124,5 yaca;
CamocrosiTesibHasi padoTa 7 cemecTp - 124,5 yaca;
Bcero - 249,0 yaca

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO0 YUeOHbIM IVIAHOM

6 cemecTp - 1,2 yaca;
HNnas koHTaKkTHasi padoTa 7 cemecTp - 1,2 yaca;
BCero - 2,4 yaca

BKJIIOYas:
TecTupoBanue
Kontpoabnas pabora

HpomemyTquaﬂ aTTrecrauud:

3auer ¢ o1leHKOH 6 cemectp - 0,3 yaca;
JK3amMeH 7 cemectp - 0,3 uaca;
Bcero - (0,6 yaca
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1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Lesb ocBOeHUS IMCHUIIMHBI. N3Y4Y€HHE 3aKOHOB M3y4YEeHUE IIPUHIIUIIOB TEIJIOMAacCOOOMEHA U UX

MNPpUMCHCHUA [JIsI aHaJnu3a

U pacuera MpOILECCOB,

TECINIOTCXHUYCCKUX YCTaAaHOBKax

33[[3‘11/[ AUCHHUIIIMHBI

ONPOUCXOAIINX B TCIUIOOHCPIC-THYCCKUX U

- obecrieuenue 0a30BOM U HpO(beCCHOHaHBHOﬁ TEINIOTEXHUYSCKOU IIOATrOTOBKH, BKJ'IIO‘laI-OI_Heﬁ
OCBOCHHE COBPCMCHHBIX PACUCTHBIX MCTO0B TerioMaccooOMeHa AJId aHaJIN3a, pacdeTa U OIITUMHU3ALIUA
IMPONHECCOB U YCTAHOBOK B TCIIJIOOHCPI'CTUKE U TCIIJIIOTEXHOJIOTUAX;;

- 06y‘ICHI/IC METOJaM pacdy€Ta OCHOBHBIX ITPOLIECCOB TeIIOMaccoOOMeHa: TCILJIOIIPOBOAHOCTU B
JJIEMCHTAaxX KOHCTPYKHHﬁ, TemaoMaccooOMeHa Ipu CBO60,Z[HOI>1 u BI)IH}OKI[CHHOﬁ KOHBCKIHU,
I[ByX(bEBHOFO TGHHOM&CCOOGMGH&, paauaniuOHHOTO TCHJI006MCHa, a TaK’K€C OCHOBAaM pacyceTa

TENI000MEHHBIX alraparos..

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTAThI 00y4YeHus

OIIK-4 Cnocoben
JIEMOHCTPHPOBATH
IPUMEHEHHUE OCHOBHBIX
CIO0COOO0B IOJIyYEHUS,
peoOpa3oBaHus,
TpPaHCIIOPTa U
HCITOJIH30BaHHUS TEIJIOTHI B
TEIJIOTEXHUYECKHUX
YCTaHOBKaX M CUCTEMax

N J1-3onk-4 Jemonctpupyet
MMOHMMAaHUE OCHOBHBIX
3aKOHOB TEIIOMAacCOOOMEHa U
MPUMEHSIET UX JUISl pACUECTOB
DJIEMEHTOB TEIUIOTEXHUYECKUX
YCTaHOBOK U CHCTEM

3HATh:
- 3aKOHBI COXPAHEHUS U MPEBpaIleHuUs
SHEPTUU MPUMEHUTETHLHO K CUCTEMaM
nepenavyu u Tpanchopmaiuu TEroThL;

- 3aKOHBI ¥ OCHOBHBIC (DU3HKO-
MaTeMaTHUYeCKHUe MOJIEIH MepeHoca
TEIJIOTHI U MACChl MPUMEHHUTEIIBHO K
TEIIOTEXHUYECKUM U
TEIJIOTEXHOJOTUYECKUM YCTAaHOBKAM U
cucTeMaM;

- KQJIOPUYECKHE U TIEPEHOCHBIE CBONCTBA
pabourx BEIIeCTB TEIUIOPHEPTETHUECKUX U
TEIJIOTEXHOJOTUYECKUX YCTAHOBOK U
CHUCTEM.

YMETh:
- paCCUUTBIBATE TCMIICPATYPHBIC ITOJIA B
MIOTOKAaX TEXHOJOTMUYECKUX KHUJIKOCTEN U
rasos;

- pacCUMTBHIBATh TEMIIEpaTypHbIE MO B
SJICMCHTAX KOHCTPYKIHU TCIIJIOBBIX U
TEIUIOTEXHOJIOIMYECKHX YCTAaHOBOK C
1enbio odecreueHus: 3pGHEeKTUBHOCTH
IPOLIECCOB TEILIOMAaCCOOOMEHa;

- paCCUHUTBIBATE ITPOLECCHI
TEIIOMACCOTIEPEHOCA B DIIEMEHTAX
TCINIOTEXHUYCCKOI'O U
TEIIOTEXHOJIOTUYECKOT0 000PYAOBAHMS.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM  mporpamme
TemocHaOxeHne u TeruioTexHuueckoe obopynoBanue (nanee — OIIOII), HampaBieHHs MOATOTOBKH




13.03.01 TemnosHepreTuka W TEIUIOTEXHHWKA, YpPOBEHb 00pa3oBaHMA: BbICIICE OOpa3oOBaHHE -
OakanaBpuar.

bazupyercs Ha ypoBHe cpesiHero o01ero oopa3oBaHus.

Pe3ynbraTel 00yueHus, MOTy4YeHHBIE IPH OCBOCHUY JUCLUILIHHBI, HEOOXOANMBI TIPH BHITOTHEHUH
BBIITYCKHON KBaTH(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [TpuHIUIEL 115 6 1 - - - 0.5 - - - 10 - Camocmosamenvnoe usyuenue
TerioMaccooOMeHa meopemuueckozo mamepuana: Visyaenue
11 OCHOBHBIE TIOHSATHUS 11.5 1 - - - 0.5 - - - 10 - Marepuana JEeKIHi, U3yueHue
TErIoMacooOMeHa JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
"IIpunnummne! Temmomaccoodmena”: [1] ctp. 17-
25, NOJAroTOBKa K MPAKTUUECKUM 3aHATHIM H K
KOHTPOJBHEIM pabdotam: [2] cTp. 6-7, 9.
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOB:
[3], cp. 150-168
2 TenmonpoBogHOCTH 24.9 2 - 2 - 0.5 - 0.4 - 20 - Iloozomoeka domawinezo 3adanus:
2.1 OnmHOMEpHEIE 12 1 - 1 - - - - - 10 - IMoxaroToBka goOMalIHETO 33aJaHHs HapaBJICHA
CTallMOHAPHBIC 3a1a491 Ha OTPabOTKY YMEHUIl peleHus
TEIJIONPOBOJIHOCTH npodeccroHaNbHBIX 3a/1a4. JlomalHee 3aaHue
2.2 OnHOMEpHBIE 12.9 1 - 1 - 0.5 - 0.4 - 10 - BBIJIAETCS CTYJIEHTaM 110 U3yYEHHOMY B pasjelie
JIMHEIHBIE "TennonpoBoHOCTE" MaTepuaty.
HECTallMOHapHbIE JIOTIOMTHUTEIBHO CTYICHTY HE0OOX0AUMO
3aa4uu W3Y4YUTh JIUTEPATYPY U pa3o0parh NpUMepsbI
TETJIONPOBOIHOCTH BBINIOJTHEHHS TOJOOHBIX 3a1anuid. [IpoBepka
JOMAIITHETO 33aAaHHs TPOBOIUTCS IO
NIPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[2], cTp. 10-16
[3], ctp. 10-12
3 KoHBeKTHBHBII 77.6 4.0 - 5 - 1.0 - 0.8 - 66.8 - Ioozomoexa domawnezo 3adanusn:
TEII000MeH [MoaroroBka JoMaIlHero 3a/1aHus HAIIPpaBIeHa
3.1 Brenenue B 22 1 - 1 - - - - - 20 - Ha 0TpabOTKy YMEHUH pereHus
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KOHBEKTHBHBIN npodeccnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
TEJI000MeH BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
3.2 Buemnsas 3agaua 25.2 15 2 0.5 0.4 - 20.8 - "KoHBEeKTUBHBIN TemI000MeH" MaTepHuay.
KOHBEKTHBHOTO JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
TEIUI000OMEHa U3Y4IHUTh JUTEPATYpPy U pa3o0paTh MPHUMEpEI
33 KouBeKkTUBHas 30.4 15 2 0.5 0.4 - 26 - BBINIOJIHEHMS ONOOHBIX 3a1annid. [IpoBepka
TEIIO0TAAYA TIPH JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
TCUCHHH JKHIKOCTH B MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
Tpy0Oax (kaHaiax) Hzyuenue mamepuanog numepamypHsix
UCHOYHUKOG:
[2], cTp. 120-148
[3], ctp. 16-20
4 Wudopmanmonusie 12 1 1 - - - 10 - CamocmoamensHoe usyuenue
TEXHOJIOTHUS PELICHUS meopemuuecko20 mamepuana: N3yuenue
3amaq JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
TEIJIONPOBOJHOCTH "WHdopMannoHHbIe TEXHOJIOTHS PEIICHHS
4.1 Wudopmanmonusie 12 1 1 - - - 10 - 3a[a4 TemI0NpoOBOJHOCTH"
TEXHOJIOTHUSI PELICHUS
3a1a4
TEIIONPOBOAHOCTH
3adeT ¢ OLIEHKOMI 18.0 - - - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 8.0 8 2.0 12 0.3 106.8 17.7
Hroro 3a cemecTp 144.0 8.0 8 2.0 12 0.3 1245
5 TemnooTnaua npu 27.0 2 2 0.5 0.3 - 22.2 - Camocmosamenvnoe usyuenue
(a3oBbIX meopemuyuecko20 mamepuana: Vzyuenue
NpeBpaIleHHIX JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
TEIJIOHOCUTELS "TemmooTa4a IpH (Pa30BIX MPEBPAIICHUIX
5.1 TemmooOMeH npu 2 1 1 - - - - - temtonocurens': [1] ctp. 297-308, 330-343,
KUIICHUU TMOATOTOBKA K MPAKTUYECKHUM 3aHATHUAM U K
5.2 Terioo6MeH 1pu 25.0 1 1 0.5 0.3 - 22.2 - KOHTpPOJILHEIM padoTam: [2] cp. 80-82, 93-96.
KOHJICHCALIUH H3yuenue mamepuanog 1umepamypHbix
UCHOYHUKOG:
[1], cTp. 50-68
[2], cTp. 150-169
[3], ctp. 80-83
6 Tennooomen 28.0 3 2 0.5 0.3 - 22.2 - Iloozomogka domauinezo 3adanusn:
U3ITy4eHHUEM [MoaroroBka JoMaIlHero 3a/1aHus HAIIpaBiIeHa
6.1 TemooomeH 3 2 1 - - - - - Ha OTPa0OTKY YMEHUIl peleH s

M3ITyYEeHUEM B

npodecCHOHATBHBIX 3a/1a4. JloMalHee 3a1aHue
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IIPO3pa4yHoOu Cpeae

BbIAACTCA CTYACHTAaM 10 U3YUCHHOMY B pa3acic

6.2 Tennooomen 25.0 0.5 - 0.3 - 22.2 - "TernooOMeH u3iryyeHneM" MaTepHaiy.
U3TYYCHUEM MEXKITY JIOTIOTHUTEIBHO CTYICHTY HEOOXO0AUMO
U3JIyJaronei u M3Y4YHUTh JIUTEPATYPY U pa3odparh NpuMepsbI
MOTJIOLIAKOIIEN cpenoi BBITIOJTHEHHA NORO00OHBIX 3ananui. [IpoBepka
JIOMAIITHEro 3a[aHusl POBOJIUTCSI 1O
MPE/ICTABICHHBIM TUCBMEHHBIM paboTaMm.
Camocmosmenvroe usyuenue
meopemuyueckozo mamepuana: Vzyuenne
JTOTIOJTHUTEIHHOTO MaTepraia o paseiy
"TermnooOMeH uznyyeHuem"
H3yuenue mamepuanos aumepamypHsix
UCHOYHUKOB:
[2], cTp. 170-175
[3], ctp. 116-120
7 Temmomaccoodmennbie | 26.0 0.5 - 0.3 - 22.2 - Iloozomoeka pacuemno-zpapuueckozo
anmaparsl 3adanus: B pamkax pacyeTHO-rpapuIecKoro
7.1 WmxeHepHBIE METOABI 26.0 0.5 - 0.3 - 22.2 - 3aJIaHNs BBITIOJIHACTCS TSIIOBOH K
pacdera THJPABIUYECKUN pacyeT MOBEPXHOCTHOTO
TEIIoMaccooOMeHa B PEKYIIEpaTUBHOTO TEIUIOOOMEHHOT0 anmapara.
IHEPreTUIECKUX Ha ocHOBe 1mosTy4eHHbIX pe3yIbTaTOB PACYETOB
yCTaHOBKaXx BBIMOJTHACTCS YSPTEIK TEIIIOOOMEHHOTO
arnmapara. 3ajaHue BBITIOTHSIETCS
WHAWBUYAJIbHO 1O BapHUaHTaM.
H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:
[2], cTp. 214-228
8 OCHOBBI MaCCOOOMEHa 27.0 0.5 - 0.3 - 22.2 - CamocmosmenbHoe usyuenue
8.1 OCHOBHBIE MTOHATHS 27.0 0.5 - 0.3 - 22.2 - meopemuuecko2o mamepuana: V1syuenue
MaccoobMeHa JIOTIOJTHUTEIBHOTO MaTepHaa o pasjierny
"OcHOBBI MaccooOMeHa'".
H3yuenue mamepuanos 1umepamypHsix
UCHOYHUKOB:
[2], cTp. 316-350
[3], ctp. 142-144
DKk3aMeH 36.0 - - - 0.3 - 35.7
Bcero 3a cemecTp 144.0 2.0 - 12 0.3 88.8 35.7
Hroro 3a cemectp 144.0 2.0 12 0.3 1245




‘ HUTOI'0 ‘ 288.0 ‘ - ‘ 16.0 ‘ - ‘ 16 ‘ 40 ‘ 24 ‘ 0.6 ‘ 249.0 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3zienam
muctumunael, CP — camocrositenbHas padota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecrauus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpunyuner menromaccoomena

1.1. OcHOBHBIE OHATHS TEIIIOMAacOOOMEHA

3aKoHBI TIEPEHOCa TEIUIOThI, BEIIECTBA, UMMyJbca. TemrooOMeH. TemmeparypHoe ToOJeE.
N3orepmel. ['panuent temneparypsl. [I10THOCTH TENMIOBOrO MOTOKA. 3aKOH TEILIOIPOBOJHOCTH
@®ypoe. KoHBekTHBHBII mepeHoc sHepruu. MaccooOmeHn. KoHIeHTpauuss KOMIOHEHTOB CMECH.
[TnotHOCTh TOTOKA Macchl. 3akoH auddy3un Puka. DHTAmbNUs cMecd. KOHIYKTHBHBIM MOTOK
SHEPTUU NPU HATHIUH TUPDY3HH..

2. Tenaonposoornocmb

2.1. OgHoMepHbIE CTallMOHAPHBIE 33J1a4U TEIUIONPOBOIHOCTH
OpnHOMEpHBIE CTAIMOHAPHBIC 33]]a4U TETIONPOBOHOCTH.

2.2. O1HOMEpHBIE JTUHENHbIE HECTALlMOHAPHBIE 3a/1a4H TEIJIONPOBOJHOCTH

Hecrauunonapnast TernonpoBoaHocTh. uddepeHinanbable YpaBHEHHs] U KpaeBble YCIOBHUS.
[Mnactuna. Hunuuanp. HecranmonapHash TEIIONPOBOJHOCTH TeJ, OOpa30BaHHBIX IEpEeceUYCHHUEM
IUTACTUH U [WJIUHAPOB..

3. Koneexmusnwiyi menioobdmen

3.1. BBeneHue B KOHBEKTUBHBIN TEINIOOOMEH

MareMaTH4ecKoe OMHCAHHWE IMpoIecca KOHBEKTUBHOIO TeIuIooOMeHa: muddepeHIraaIbHbe
YpaBHEHHUS DHEPIHH, JBIXKEHUS, HEPAa3pbIBHOCTU, 0000IIeHHOE AuddepeHnaIbHoe YpaBHEHHE.
VenoBuss  OHO3HAYHOCTH, ypaBHEHUE  Temwioornadu. [IoHATHE  NOTPpaHUYHOIO  CIIOS.
l'upponvHaMudecKUi W TEIIOBOM TMOTPaHUYHBIN ciod. be3pa3mepHbIi BHUJ MaTeMaTHYECKOTO
ONMCAaHNsA KOHBEKTHBHOIO TeruiooOMeHa. be3dpazmepHble koMmIuieKkchl: unciao PeliHonbaca, yucio
I'pacroda, uucno Penes, uncno Hyccenbra..

3.2. BHemHss 3a1a4a KOHBEKTUBHOTO TEIII0O0OMEHa

TemooOMeH M CONMPOTHBICHHUE MPH JTAMHUHAPHOM U TYypOYJICHTHOM TMOTPAaHUYHOM CJIO€ Ha
miactTuHe. TermooOMeH mpHu BBIHYXKJACHHOM BHEITHEM OOTEKaHWW TPyObl M Tydyka Tpyo.
Temnootnaua mpu cBOOOIHOM ABMXKEHUHU KUAKOCTH OKOJIO Tell (TUlacTuHA, TpyOa), HaXOASIIUXCS B
HEOTpaHUYEHHOM O00BEME KuAKOCTH. CBOOOJHAS KOHBEKIIMS B OTPAHMYEHHOM OO0BEME (Ieiw,
3a30pHl)..

3.3. KoHnBekTHBHas TEMJIOOTAa4Ya MPU TEUEHUH )KUIKOCTH B TpyOax (KaHaiax)

TennmooOMeH npu JBMXKEHUU TeIUIOHOCHUTEeNe B TpyOax U KaHamax. TemnooOMeH H
COIMPOTHUBIIEHUE MPH JJAMUHAPHOM TE€UEHUH B TpyOe. BI3KOCTHBINA M BA3KOCTHO-TPAaBUTAIL[MOHHBIN
pPEKHUMBI. YYeT HadaJbHOIO y4YacTKa, rpaHUuHbIX YycioBui. Yucno Ileknme. Yumcno CraHToHa.
Pacuer koaddunuenra temmonepenaun. MuTEeHCH(DUKAIMA KOHBEKTHBHOTO TEINIOOOMEHA TMpH
TEUYEHUH TEIUIOHOCUTENS B TPYOax M KaHalaXx..

4. Tennroomoaua npu d)a306blx npespaueruAx menjioHocumeliii

4.1. TeriooOMEH pU KUTIEHUU

VYcnoBusi TUHAMHYECKOTO W TEIUIOBOTO B3aMMOJEHCTBHS Ha ITOBEPXHOCTH pasaena ¢as.
CTpyKTypBhl, PEXKUMBl U KOJUYECTBEHHbIE XAPAKTEPUCTUKH JABYX(a3HbIX MOTOKOB. TemmooOMeH
npu kunennu. Kpusbie kunenns. dusnka kuneHus. MoJenu TEIiooOMEeHa TPHU ITy3bIPHKOBOM
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kurneHnd. [I10THOCTh 1eHTpoB nmapoodpa3zoBanus. PocT my3bipbka mapa B HEperpeToil sKuaKoCTH.
Koadduuunent temnoornaun npu my3bIpbKOBOM KHUIIEHHH. PacueTHbIE COOTHOLIEHHUS A KUIIEHUS
B Oonbmom oObeme. Kpusuc xunenus. Ilnenounoe kunenue. Kunenme B Tpybax. Crpykrypa
IIOTOKA M PEXUMBl KUINEHUs. JIMarHOCTHKa KPU3HUCOB KWUIIEHHA B 3aBUCHUMOCTH OT JaBJICHUSA,
MacCOBOM CKOPOCTH M IapOCOAEPIKAHUA. .

4.2. TenooOMeH TIPU KOHACHCAITIH

[Inenounsie TeueHus. TemooOMeH NpH KOHACHCAMM Ha TPABUTAIMOHHBIX JIAMHUHAPHBIX
IUIEHKAX >KUIKOCTHU. I'paBUTAlIMOHHBIE TYpOyJeHTHbIE IUICHKU. CABUIOBbIE JIAMUHAPHBIE IUICHKU.
CnsuroBsie TypOyJeHTHbIE IJICHKH. Pacuer TpeHus Ha Mex(pazHOW rpaHuUIle. YHHBEpPCATbHBIC
anmnpoKCUMAalUK JJIs pacyera TermioooMeHa npu KoHaeHcauuu. KonneHcanus Ha TpyOHBIX IydKax.
Konnencauus B tpyOax. BrnusiHume mpumeceil HEeKOHIEHCHpYIOUIMXCS ra3oB. KoHneHcauus mnpu
HEIIOCPEICTBEHHOM KOHTAKTE Ha CIUIOIIHBIX M JIUCHEPTUPOBAaHHBIX CTPYSAX >KHIKOCTH. Pacuer
TEIIOMAacCOOOMEeHa NP KOHACHCAIMH MAapOTra30BOi CMECH..

5. Tennoobmen uziyuenuem

5.1. TemnooOMeH U3ydeHHUEM B MPO3PAYHON Cpesie

OcHoBHbIE IOHATHS U 3aKOHBI. KolMyecTBeHHbIE XapaKTepUCTUKH u3nydeHus. Knaccudukanus
MOTOKOB M3MydeHus. 3akoH Kupxroda. 3akoHbl H3iIydeHus] aOCONIOTHO YepHOro Temna. M3mydenue
U TIOTJIOIIEHUE HEUEPHBIX TeNl. Terioo0OMeH H3JIydeHHeM B TIpo3payHoi cpene. [loHsaTue yriioBoro
ko3 dunrenTa u3mydeHus. Pacyer yrinoBeix k03((HUIIMEHTOB. 3aMKHYTasi CUCTEMa ITOBEPXHOCTEH.
AHQJIMTUYECKUE PEIICHUs I TPOCTBIX CUCTeM. llpumephl, npuioxkeHus. PajguaninoHHbIC U
KOHBCKTUBHBIC TCIIJIOBBIC ITIOTOKH. rpaHI/I‘IHI)Ie YCJI0BUA. 33.[[21‘-13 00 9KpaHHBIX IMOBCPXHOCTAX
HarpeBa. KoMIbrOTepHOE MOJICITMPOBAHUE. .

5.2. TemiooOMeH U3Tyd4EHUEM MEXIY U3JIyJarolel U MOTJIomaoIIei cpeaon

1 TIpuOnrkeHHBIN pacyeT JYyYUCTOro TEIUIOOOMEHA B 3aMKHYTOW CHCTEME TeJl, pa3feleHHbIX
W3IIydaronie-morionaiei cpeaon (cepoe npubmmkenue). Pacuér termmooOMeHa B cucTeMe THIa
«ra3 B obojouke». 3akoH byrepa. OmpeneneHue norioumareabHOR CIOCOOHOCTH U CTENEHH
YEPHOTHI Cpeibl (IPOAYKTOB cropanus). DpdexTuBHas JMHa ay4a. [loHsTHe o Meronax pacuéra
CJIO’KHOTO TEII000MeHa (paJualiiOHHO-KOHIYKTUBHOTO U PaJalliOHHO-KOHBEKTUBHOTO)..

6. Tennomaccoobmennvie annapamaol

6.1. lH>xeHepHbIe METO/IbI pacueTa TEIIOMaccoOOMeHa B SHEPreTHYECKUX YCTaHOBKaX

Knaccudpukanus  TemnooOMeHHbIX — anmapartoB.  PekymnepaTuBHbIE — TEMJIOOOMEHHHKH.
PerenepatuBHble TemIOOOMEHHUKH. CMeCUTENbHBIE TEIUNIOOOMEHHUKU. YpPaBHEHHUS TEIUIOBOTO
Oamanca u temnonepenaun. CpenHenorapupmMudeckuii TemneparypHbiii Hamop. IIpsmMoTok,
IIPOTUBOTOK, CIJIOKHBIE CXEMBI JIBUKEHUS TeIIoHOcUTeNnel. KOHCTpyKTOpCKHH M MOBEPOYHBIN
TEIUIOBBIE PACYEThl PEKYNEPaTUBHOIO TEMJI0OOMEHHHKAa. MeToJ cpeaHenorapupmMuyue-cKoro
TEMIIEpaTypHOrO0 Hamopa pacueTa TeIUIOOOMEHHbIX ammnapaToB. OlleHKa MaKCUMalbHOW Terio-
MIPOU3BOJUTENIBHOCTH TeIIooOOMeHHoro amnmnapara. CpaBHEHHME NpPSIMOTOKAa M IPOTHUBOTOKA,
npezensHble ciydyan. TemnoruipaBinyeckuil pacueT TerIo00MeHHHKA. .

7. Octoewl maccoobmena

7.1. OcHOBHBIE TIOHATHS MaccooOMeHa

Konnentpanmonnas muddys3us (maccel). BekTop MIOTHOCTH MOTOKAa Macchl. 3akoH Duka.
Koopduuuent muddysun. Tepmo- u  Oapoguddysusa. AuddepeHunansuple  ypaBHEHUS
COBMECTHBIX IMPOIIECCOB Macco- U TerooOMeHa. JndQy3rnoHHbIi nmorpaHu4HbIN ciloil. AHanorus
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nporeccoB mMacco- U Terooomena. Juddysuonnsie anamorn umcen Hyccenpra u Ilpanatis.
COOTHOIIICHHsS] MaTEPUABPHOTO W JHEPreTHYecKoro Oamanca maisa MexdasHoi rpaHunbl. Crydaid
nojaynpoHunaemMo Mex¢pasznoil rpanunbl. @opmyna Credana. CredanoB morox. Macco-
TEIUVIOOOMEH IpU MCIAPEHUH B MAporasoByro cpeny. AnumabatHoe wucnapenue. Macco-
TEII000MEH IIPU KOHJEHCALUU [1apa U3 I1apora3zoBoil CMecH.

8.

8. HHd)ODMGuMOHHbZ@ MEXHON02UA PEULCHUA 3a0ay menﬂonpoeodﬂocmu

1. UadopManinoHHbIE TEXHOJIOTHS PEIICHH 3a/1a4 TeTIONPOBOAHOCTH

I/IH(i)OpMaHI/IOHHBIe TEXHOJIOTHA PCUHICHUA 3a1a4 TCIIJIOIIPOBOAHOCTH.

3.3. TeMbl NPaAKTHYECKUX 3aHATHH

1. Pacyer Teronepenaun yepes MIOCKUE, UIHHIPHUCSCKHUE U CHEPUUCCKUE CTCHKH;
2. Pacyer Teriootnauu npu cBOOOIHOM U BEIHYKICHHONW KOHBEKIINU;

n
u

3. Pacuer TCILUIOOTAAa4YU IIPpU KUIICHHUH Ha ITIOBECPXHOCTH. Pacuer KpU3UCOB KUIICHU 1-ro poaa;

4. Pacuer TemioooMeHa HU3JTYy4CHUCM B CUCTECMC C U3JIyHarOIHUM W IMOTJIOIIAOIINUM Ia30M.

3.4. Tembl 1260paTOPHBIX PadoT

HC IPpEAyCMOTPEHO

3.5 KoncyabTauuu

NN

N O

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunsl (I'K)

OO6cyxxnenre MaTepuaioB 1o keiicam pasjaena "[IpuHiune: TermomaccooMmena”
OO6cyxeHne MaTepuanos Mo keiicam pazaena "TemaonpoBogHOCTS"
OO0cyxeHre MaTepualoB 1o Keiicam paszena "KoHBeKTUBHBIN TeriooOMeH"

MPEBPAIICHUSIX TeIUIOHOCUTENA"

OO6cyxaeHne MarepuaioB 1o keiicam paszzena "TermooOMeH n3nydenuem"
OO6cyxxnenre MaTepualioB 1o keiicam pasjaena "TemiomaccooOMeHHbIE anmapaTs”
OO6cyxeHre MaTepuanoB Mo keicam pasaena "OcHoBb MaccooOMeHa"

3a/1a4 TeIIoNpPOBOAHOCTH"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI

OOcyxzaeHue MarepuaioB 1o keiicam pasgena "Temnoormaya mnpu  (pa3oBbIX

OO6cyxeHne mMaTepuaioB 1o kedcam pasnena "MHpopMalnoHHbIE TEXHOJIOTHS PELICHUs
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YAbTaThl 00yUYEHHUS 1O

Howmep pasznena aucruruinHs (B

OHCHO‘IHOC CpEaACTBO

JUCLUIIIINHE Kozer COOTBETCTBUMU C 11.3.1) (TUII ¥ HAUMEHOBAHHUE)
(B COOTBETCTBUU C pazfesoM 1) MHARRATOPOB 7y | 2[3]4]5]|6]|7]8
3HaTh:
KaJIOPUYECKHUE U TIEPEHOCHBIE CBOMCTBA pabovmXx TectupoBanune/UUT
BELIECTB TEIJIOIHEPIreTUUECKUX U N/1-3omk-4 +
TEIJIOTEXHOJIOTMYECKUX YCTAHOBOK U CUCTEM
3aKOHBI U OCHOBHBIE (PU3NKO-MATEMATUYECKUE MOJIENH TectupoBanue/Beenenre B
MepeHoca TeII0Thl U MAaCChl IPUMEHUTEIHHO K V/T-30mmca + |+ TeroMaccoooMeH. TermionpoBoAHOCTh
TEIUIOTEXHUYECKHUM U TETNIOTEXHOJOTUYECKUM
yCTaHOBKAM U CUCTEMaM
3aKOHBI COXPAaHEHUS U MPEBPAILEHUS IHEPTUU TectupoBanue/TemnooTnava npu
MPUMEHHUTETIHFHO K CHUCTEMaM Mepeaadd u N-3onk-4 + (ha3oBbIX Mepexoaax
TpaHcHOpMAaIIH TETIOTHI
Ymersb:
paccUuTHIBATh MPOLIECCH TEIJIOMACCONepeHoca B KonTponbnas pabota/KoHBEKTUBHBII
3JIEMEHTaX TETUIOTEXHUYECKOTO U N/I-3omk-4 + TEIUIO0OMEH
TEIIOTEXHOJIOIMYECKOI0 000PYA0BaHUS
paccuuThIBaTh TEMIIEPATYPHBIE MOJISI B 3JIEMEHTAX KonTponbnas pabora/PacuerHo-
KOHCTPYKLUU TETUIOBBIX M TEIJIOTEXHOJIOTHYECKUX rpaduyeckoe 3aJaHue
YCTaHOBOK C IIeJIbI0 00ectieueHust 3PHEeKTUBHOCTH UJ1-30r1K-4 + | * | Kourpossas pa6ota/TennooGmes mpn
IIPOIIECCOB TEIIOMAaccoOOOMeHa HETIOCPEICTBEHHOM KOHTAKTE
TEIJIOHOCHUTEIIEH
paccUMTHIBaTh TEMIIEPATYPHBIE MO B IOTOKAX VT-30mc4 + KonrtponsHas pabora/U3nyuenue

TEXHOJIOTHYECCKHUX )KH}IKOCTGﬁ " rasoB
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. UT (TectupoBanue)

®Popma peanuzaiu: KomnbroTepHoe 3a1aHue
1. Beenenue B TeriomaccoodMen. TermonpoBoguocts (TectupoBanue)
2. Beenenue B Termmomaccooomen. TerutonpoBoanocTs (TecTupoBanme)
3. KonBektusHsiil Termooomer (KonTponbHas paboTa)

7 cemecTp

®Popma peanuzamu: KommnerorepHoe 3aiaHue
1. Uznyuenue (KontponbHas pabota)
2. TerutooOMeH TpH HEMOCPEICTBEHHOM KOHTaKTe TeruioHocuteneit (Kontponbaas padbora)
3. Temmootaaua npu (a3oBbix nepexoaax (TectupoBanue)

DPopma peanmzanuu: [IpoBepka 3ananus
1. PacuetHo-rpaduueckoe 3ananune (KonrpospHas padorta)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBJISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasI aTTECTALUSA 10 AU CHMUILJIMHE

3auem c ouyenxoti (Cemecmp Neb)
OneHka ompenensercs MO COBOKYINHOCTH pe3yJIbTaTOB TEKYIIErOo KOHTPOJS YCIIEBAEMOCTH B
cootBeTcTBUM ¢ [lonoxeHneM o 6aabHO-peHTHHIOBOI cucteme ais cryaenToB HUY «MDOW»

Ixzamen (Cemecmp Ne7)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWU CEMECTPOBOM M aTTECTAIIMOHHON COCTABIISFOIINX.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. Cononos A.Il. - "MaremaTnueckre MOACIN IJICHOYHONH KOHAeHcanun", M3 aarenscTBo:
"N3narensckuit njom MOU", Mocksa, 2011 - (120 c.)
http://e.lanbook.com/books/element.php?pll_id=72234;

2. IIgetkoB, @. @. 3agauHuK MO TEMJIOMAacCOOOMEHY : yueOHOe TOcoOue I By30B I10
HanpasieHuto 140100 "Termosnepreruka" / @. @. [gerkos, P. B. Kepumos, B. 1. Bennuko . — 3-¢
u3M., crep . — M. : U3narensckuii jom MOU, 2010 . — 196 c. - ISBN 978-5-383-00468-5 .;

3. lIsetkoB, @. ®. TermomaccooOMeH : y4eOHUK sl By30B 10 HampasiieHuto "TermosnepreTuka’ /
@. ®. [IseTkoB, b. A. I'puropse . — M. : U3natensckuii tom MOU, 2011 . — 562 c. - ISBN 978-5-
383-00563-7 .
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http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4233.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:
1. CAO "IIpomereii";
2. Office;

3. Windows;
4. Maiing BuneokoHpepeHuu.

5.3 UaTepHeT-pecypcsl, BKJAIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX U HH(POPMAIIHOHHO-
CIIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi Gub.moreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

5. IopTaa oTKPHITHIX TaHHBIX Poccuiickoii dexepamuu - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata

7. Ba3za OTKPBITBHIX JaHHBIX NPO¢ecCHOHATBHBIX CTAHAAPTOB MHHUCTEPCTBA TPyda U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUHYECKOTo pa3Butusi PO -
http://www.economy.gov.ru

9. ba3a oTKpbITHIX JaHHBIX PocpuamonuTopunra - http://www.fedsfm.ru/opendata

10. DsiexTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -
https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HaHMeHOBaHMe
VY4eOHble aynuTopun K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa HUHTEPaKTHBHAs,
JUIS IPOBEJICHUS MYJIbTUMEIUITHAs KOMIIBIOTEpHAsI CETh C BBIXOOM B IHTEpHET,
JIEKLIMOHHBIX 3aHATHH U CTYIUS MYJIbTUMEAUNHBINA TPOEKTOP, KOMIIbIOTED
TEKYIEro KOHTPOJISA NIEPCOHAJIbHBII
XK-417/7, CeroBas CTYJI, KOMIIBIOTEPHAs CETh C BBIXOJOM B
4yepHas CTyIHs WuTepHer, MUKpO(OH, MyJIbTUMEIUITHBIN

MPOEKTOP, IKPaH, 000pyA0BaHKE
CTECIUATM3UPOBAHHOE, KOMITBIOTED

MEPCOHAIbHBIN
VY4eOHble ayiuTopun XK-417/1, CTOJI ITPENOIABATENISA, CTOJI KOMIIBIOTEPHBI,
JUTSL TIPOBEJICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MIKad I 0J1€XKIbI, CTOJ
MPAKTUYECKUX 3aHITUH, kimacc UJ1O MHCHbMEHHBIN, KOMIIBIOTEPHAsI CETh C BHIXOJIOM B
KP u KII NHTepHerT, 1ocka MapKepHas IIepeIBUKHAs,

KOMITHIOTEP TIEPCOHATBHBIN, PUHTED,
KOHJUITOHED, CTEHI MH(GOPMaIIMOHHBIN

VY4eOHble aynuTopun XK-417/1, CTOJI ITPENOIABATENISA, CTOJI KOMIIBIOTEPHBI,
JUI IPOBEJICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MKad I 0J1€XKIbI, CTOJ
MPOMEKYTOUHOMN kimacc UJ1O MHCHbMEHHBIN, KOMITBIOTEPHAsI CETh C BHIXOJOM B

aTTecTaluu WuTepHeT, 1ocKka MapKepHas IepeIBUKHas,

KOMIIBIOTEP NEPCOHAIBHBIN, IPUHTED,
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KOHJIUIIMOHEP, CTeH]T MH()OPMAITMOHHBIH

ITomentenus mis
CaMOCTOSITEIbHON
paboThI

HTB-303,
KomnbrorepHblit
YUATAILHBINA 3aJ1

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIM,
BEIIAJIKA ISl OJICK/Ibl, KOMIIBIOTEPHAS CETh C
BBIXOJOM B HTEpHET, KOMIIBIOTEP
MIEPCOHAJIBHBIN, IPUHTEP, KOHAUIIUOHED

ITomemenus s K-2000, CTOJI, CTYJI, KOMIIBIOTEDP IIEPCOHAIBHBIM,
KOHCYJIbTUPOBaHUS Kondepenu-3an KOHAUIIMOHED
naj0
ITomemenus st K-417 /2a, CTeJUIaX MJIg XpaHEHUS] MHBEHTAaps, SKPaH,
xpaHenus odopynosanusi | [lomemenue amns yKa3Ka, apXUBHbIE IOKYMEHTHI, TUIIJIOMHBIE U
1 y4yeOHOro UHBEHTaps WHBEHTapsI KypCOBbI€ pabOThI CTY/IEHTOB, KAaHIIEISAPCKUI

IIPUHAJUIEKHOCTH, CIIOPTUBHBINA HHBEHTAPb,
XO351ICTBEHHBIN MHBEHTAPb, 3allaCHbIC
KOMILICKTYIOIIHE JUIsi 000pYJOBAHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHUILJIAHBI

TennomaccoooMeH

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1 Bsenenue B Termmomaccooomen. TermonpoBoanocts (TectupoBanme)
KM-2 Bsenenue B termomaccooOmen. TernonpoBognocts (TectupoBanue)
KM-3 KonsektusHbIi TemioooMen (KonTponbHas paborta)

KM-4 UT (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Nunexc KM- | KM- | KM- | KM-
Homep Pa3en muciumminibl KM: 1 2 3 4
pasnena Henens 3 6 8 12
KM:
1 [TpuHIIUIIEI TETUIOMaccOOMEeHa
1.1 OcCHOBHBIE ITOHATHS TEIIOMacooOMeHa + +
2 TennonpoBOAHOCTH
2.1 OnxHOoMEpHBIE CTAIMOHAPHBIC 33/1a4U TEIIONPOBOHOCTH + +
29 OnHoMepHbIe JIMHEeHHbIE HEeCTAllHOHAPHBIE 3aaUn + +
' TETJIONPOBOIHOCTH
3 KoHBeKTUBHBII TEIIOOOMEH
3.1 BBenenne B KOHBEKTUBHBIA TEINIOOOMEH +
3.2 BHemuss 3a1aya KOHBEKTUBHOI'O TEIJIOOOMEHA +
33 KonBekTHBHAs TEMIOOTAAYA IPU T€UESHUH KUKOCTH B +
' TpyOax (kKaHanax)
4 HubopmaninoHHbIE TEXHOJIOTUS PEIICHUs 33124
TETJIONPOBOIHOCTH
41 WupopMannoHHBIC TEXHOJIOTHS PEIICHUS 33129 +
' TEIIONPOBOAHOCTH
Bec KM, %: | 25 25 25 25

7 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JIMCIUILIHHE:

KM-1 Temmootnaya npu dazoBbix nepexonax (TectupoBanue)
KM-2 MUznydenue (KontponbsHas pabora)
KM-3 Pacuerno-rpaduueckoe 3ananne (KontponbpHas padoTa)

KM-4 TennooOMeH npu HEMOCPEICTBEHHOM KOHTaKTe TeruioHocurenei (KonrponbHas pabora)
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Bua npoMexkyTouHoil aTTecTauMu — JK3aMEH.

Nunexc KM- | KM- | KM- | KM-
Homep Pazngen muciuImivHbl KM: 1 2 3 4
pasnena Henens 3 6 9 12
KM:
1 Tertootnava npu (a3oBbIX MPEBPAIICHUAX TCITIOHOCUTEIS
11 TenmooOMeH npyu KUIIEHUU +
1.2 TemooOMeH npy KOHICHCAITUU +
2 TermooOMeH U3TydeHHEM
2.1 TemrooOMeH U3IyICHHEM B ITPO3PAYHON Cpefie +
29 TermnooOMeH u3TydeHHEeM MEXTy U3TyJarolei u +
' MOTJIONIAIONICH Cpeoit
3 TernmomaccooOMEHHBIE aIapaThl
31 HHxeHepHbIe METO/IbI pacyera TermIioMaccooOMeHa B N N
' DHEPreTHYECKUX YCTAaHOBKAX
4 OcCHOBEI MaccooOMeHa
4.1 OCHOBHBIE ITIOHATHS MacCOOOMeHa + +
Bec KM, %: | 35 25 20 20
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